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© Method and apparatus of forming corrosion protection coatings on prestresslng strand. 



© Disclosed is a method of forming corrosion pro- 
tection coatings on prestressing strands, tt com- 
prises the steps of untwisting sequential lengths of a 
prestressing strand; keeping the surrounding steel 
wires apart from the core steel wire to coat these 
steel wires wittLa synthetic resin; and twisting the 
coated steel wires to provide a prestressing strand of 
the original shape, thus permitting the separate coat- 



ing of each steel wire, leaving, on the prestressing 
strand surface, the helical dent as deep and wide as 
the noncoated prestressing strand to assure the 
bond of the twisted wire to the surrounding concrete 
as firm as the noncoated prestressing strand. Also, 
an apparatus for carrying out such coating method is 
disclosed. 
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The present Invention relates to a method and 
an apparatus of forming corrosion protection coat- 
ings on prestresslng strand to be used as ten- 
sioning member in a prestressed concrete struc- 
ture, and particularly a method and an apparatus of 
forming an individually protected strand by syn- 
thetic resin coatings. 

To bring prestress in concrete with a pre-ten- 
sioning method or a post-tensioning method, 
prestressing strands are used as tensioning mem- 
bers. At present, a prestressing strand is used with 
no corrosion protection coatings thereon. 

Appearance of prestress in the concrete is 
mainly attributable to the bond between the sur- 
rounding concrete and the prestressing strand sur- 
faces, specifically the helical dents of the strand 
surfaces formed with twisting of the side wires. 
Therefore, the forming of corrosion protection coat- 
ings on prestressing strand will reduce appreciably 
the width and depth of every helical dent of the 
strand, accordingly reducing the bond of the strand 
surfaces to the surrounding concrete. 

To prevent reduction of the bond of the 
prestressing strand surfaces to the surrounding 
concrete, Japanese Patent 59-1 30960(A) proposed 
an "anti-corrosion strand for use in prestressed 
concrete structure' 1 . It discloses a strand which has 
thick synthetic resin coatings on the strand sur- 
faces and sand particles being blown against the 
coatings to be partly buried and exposed. 

Conventional prestressing strands, however, 
have anti-corrosion coatings only on their outer 
surfaces, and no coatings are applied to the spaces 
between the core steel wire and the surrounding 
steel wires. If there should be pinholes in the anti- 
corrosion coating of the prestressing strand, damp 
air or water would invade inside of the coating 
through its pinholes, thereby corrosion would occur 
in the core and surrounding wires inside. 

As for the conventional prestressing strand 
having a sand-buried coating thereon, disadvanta- 
geously extra work is required for attaching sand 
particles on the strand, and if such rough-surfaced 
strands are gripped and pulled with hands, there is 
a fear of hurting the hands. 

One object of the present invention is to pro- 
vide a method of forming corrosion protection syn- 
thetic resin coatings on prestressing strands, which 
assures that prestressing strands are prevented 
from corrosion, and that corrosion protection coat- 
ed strands can be handled without the fear of 
hurting the hands. 

Another object of the present invention Is to 
provide an apparatus of forming corrosion protec- 
tion synthetic resin coatings on prestressing 
strands to assure that the strands are prevented 
from corrosion, and that corrosion protection 
strands are handled without the fear of hurting the 



hands. 

To attain these objects a method of forming 
corrosion protection coatings on prestressing 
strands according to the present invention com- 

s prises the steps of: untwisting sequentially selected 
lengths of a prestressing strand having a core steel 
wire and plural surrounding steel wires wound 
about the core wire; applying pulverized synthetic 
resin on each of the surrounding and core steel 

to wires of thus untwisted to form coatings on all steel 
wires; heating and melting such synthetic resin 
applied to all steel wires; and winding the untwisted 
sequential length of the resin-coated surrounding 
steel wires about the core steel wire. 

75 Also, an apparatus of forming corrosion protec- 

tion coatings on prestressing strands according to 
the present invention comprises: means for loosen- 
ing and untwisting sequentially selected lengths of 
a prestressing strand having a core steel wire and 

20 plural surrounding steel wires wound about the 
core wire; means for applying pulverized synthetic 
resin on each of the surrounding and core steel 
wires thus untwisted to form coatings on all steel 
wires; means for heating and melting such syn- 

25 thetic resin applied to all steel wires; means for 
cooling the resin-coated surrounding and core steel 
wires; and means for tightening and winding the 
untwisted sequential length of the resin-coated sur- 
rounding steel wires about the core steel wire. 

30 According to the present invention, sequentially 
selected lengths of a prestressing strand are un- 
twisted one after another; pulverized synthetic resin 
is applied on each of the surrounding and core 
steel wires thus untwisted; such synthetic resin 

35 applied to all steel wires is heated and melted; and 
the resin-coated surrounding steel wires are wound 
about the core steel wire, whereby all of the core 
and surrounding steel wires are evenly coated with 
synthetic resin, providing coatings without reducing 

40 the width and depth of each dent of the twisting of 
the surrounding steel wires about the core steel 
wire, thus enabling the corrosion protection twisted 
wires to stick to the surrounding concrete as firm 
as noncoated twisted wires. Arrangement of resin 

45 applying means and heating means between un- 
twisting means and twisting means permits a series 
of such coating steps to be performed sequentially 
and continuously. 

Other objects and advantages of the present 

so invention will be understood from the following pre- 
ferred embodiments of the present invention which 
are shown In accompanying drawings. 

Fig.1 shows schematically an apparatus of for- 
ming corrosion protection coatings on prestres- 

65 sing strands; 

Fig.2 is a cross section of a prestressing strand; 
Fig .3 is a front view of loosening-and-untwisting 
means; 
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Fig.4 Is a side sectional view of loosening-and- 
untwisting means; 

Fig.5 shows schematically a core-length adjust- 
er; 

Fig.6 shows the manner in which electrostatic 

application of pulverized synthetic resin on 

prestressing strand is effected; 

Fig. 7 is a cross section of the coated core and 

surrounding steel wires prior to the twisting of 

the untwisted and coated wires; 

Fig.8 is a side sectional view of tightening-and- 

twisting means; 

Fig.9 is a cross section of prestressing strand 
having corrosion protection coating on each 
wire; and 

Fig.10 shows another example of tightening-and- 
twisting means. 
A prestressing strand 1 comprises a core steel 
wire 1a and a plurality of surrounding steel wires 
1b helically wound thereabout as shown in Rg.2. A 
uncoiling stand 2 bearing a coiled lot of such 
prestressing strand 1 feeds the prestressing strand 
1 which is to be coated with a synthetic resin, and 
a coiling stand 14 at the downstream end to wind 
the coated strand in the form of coil. Specifically, 
between the uncoiling stand 2 at the upstream end 
and the coiling stand 14 at the downstream end 
there is a pull-out roll 3, a polishing means 4, a 
loosening-and-untwisting means 5, a coating 
means 6, a heating means 7, a primary cooling 
means 8, a tightening-and-twisting means 9, a sec- 
ondary cooling means 10, a diameter measuring 
means 11, a pinhole detecting means 12 and a 
pulHn means 13 in the order named. Wire expand- 
ing means 15a, 15b and 15c for keeping the sur- 
rounding steel wires 1b apart from the core steel 
wire 1a of a prestressing strand 1 and a core- 
length adjusting means 21 are arranged between 
the loosening-and-untwisting means 5 and the 
tightening-and-twfsting means 9. 

The prestressing strand 1 is hauled out from 
the uncoiling stand 2 by the pull-out roll 3 at a 
predetermined speed, and the prestressing strand 
1 is stretched between the uncoiling stand 2 and 
the coiling stand 14. The pull-out roll 3 comprises 
upper and lower rolls 3a and 3b to grip and pull the 
prestressing strand 1 at a predetermined speed, 
which corresponds to the speed at which the 
prestressing strand 1 is fed while being coated with 
a synthetic resin in the strand coating apparatus. 

The prestressing strand 1 is rubbed with wire 
brushes to remove rust, dust or fat from the 
prestressing strand 1 In the polishing unit 4. Then, 
the prestressing strand 1 thus rust removed and 
cleaned is fed to the loosening-and-untwisting unit 
5 so that sequential lengths of prestressing strand 
1 are untwisted, and the surrounding steel wires 1b 
are kept apart from the core steel wire 1a in the 



first, second and third wire expanding units 15a, 
15b and 15c. 

As shown in Figs.3 and 4, the loosening-and- 
untwisting unit 5 comprises a rotary disk 18 

5 rotatably fitted in an annular radial bearing 17, 
which is fixed to a stationary stand 16. The rotary 
disk 18 has a core wire guide aperture 20 at its 
center and a plurality of surrounding wire guide 
apertures 19 on its circumference. Each guide ap- 

io erture has a bush 19a or 20a of a hard metal such 
as alumina to prevent wearing and enlarging of the 
guide hole. 

A sequential selected length of prestressing 
strand 1 is untwisted by unwinding the end of the 
16 prestressing strand and by passing the core wire 
1a and the surrounding wires 1b through the center 
and circumferential guide apertures respectively. 
As seen from Fig.1, the first and second wire 
expanders 15a and 15b are placed upstream of the 
20 coating unit 6, and the third wire expander 15c is 
placed between the first cooling unit 8 and the 
tightening-and-twisting unit 9. 

These wire expanders 15a, 15b and 15c have 
substantially the same structure as the loosening- 

25 and-untwisting unit 5, although the wire expanders 
15a, 15b and 15c are larger than the loosening- 
and-untwisting unit 5. Accordingly, the circumferen- 
tial guide apertures of each wire expander are 
radially more apart from the center guide aperture 

30 than the circumferential guide apertures of the 
loosening-and-untwisting unit 5. 
The core-length adjusting unit 21 is placed be- 
tween the first wire expander 15a and the second 
expander 15b. The core-length adjusting unit 21 

35 comprises a stationary sheave 22 and a movable 
sheave 23, and the movable sheave 23 is spring- 
biased for instance by a coiled spring 24 so as to 
be kept apart from the stationary sheave 22. These 
sheaves 22 and 23 are supported by parallel sup- 

40 port rods 25. 

The untwisted prestressing strand 1 is fed from 
the first wire expander 15a and the second ex- 
pander 15b to the tightening-and-twisting unit 9 
through the coating unit 6, the heating unit 7, the 

45 primary cooling unit 8 and the third expander 15c, 
and is subjected to the sequential treatments with 
the surrounding steel wires kept apart from the 
core steel wire in these units so that the untwisted 
and coated wires are twisted in the tightening-and- 

50 twisting unit 9 to provide a corrosion protection 
coated prestressing strand. The coating unit 6 
uses, for instance, an electrostatic coating method 
according to which the core and surrounding wires 
are coated with pulverized synthetic resin. 

55 As shown in Fig. 6 i: the coating unit 6 com- 
prises a pulverized synthetic resin feeder 26, a 
pulverized synthetic resin collector 27 and a dust 
collector 28. Pulverized synthetic resin carries neg- 
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ative electricity, and Is suspended in the surround- 
ing atmosphere in the coating unit. The untwisted 
and separated core and surrounding steel wires are 
grounded and soaked in the suspension of pulver- 
ized synthetic resin to attract pulverized synthetic 
resin onto the core and surrounding steel wire 
surfaces. The coating thickness can be controlled 
by controlling the feeding speed of the untwisted 
steel wires and the feeding amount of pulverized 
synthetic resin. 

After finishing the application of pulverized syn- 
thetic resin to the core and surrounding steel wire 
surfaces, the untwisted steel wires are shifted to 
the heating unit 7, which preferably uses a high- 
frequency induction heating means for the sake of 
facilitating the controlling of temperature. The high- 
frequency induction heating coil 29 is used to heat 
the pulverized synthetic resin applied to the core 
and surrounding steel wires for instance, at 250 *C 
, thereby melting the pulverized synthetic resin to 
form corrosion protection coatings 30 on the core 
and the surrounding steel wires 1a and 1b. 

The untwisted steel wires thus coated with syn- 
thetic resin are fed to the primary cooling unit 8, in 
which the wire temperature is reduced to a tem- 
perature low enough to cause no problem in the 
subsequent process. The coating unit 6, the heat- 
ing unit 7 and the primary cooling unit 8 are 
separated by partitions 32. 

The tightening-and-twisting unit 9 is positioned 
downstream to the primary cooling unit 8 to wind 
the surrounding steel wires lb about the core steel 
wire 1a. The tightening-and-twisting unit 9 has 
same structure as the loosening-and-untwisting unit 
5, and is used symmetrically with the loosening- 
and-untwisting unit 5. 

As shown in Fig.8, the tightening-and-twisting 
unit 9 comprises a rotary disk 35 rotatably fitted in 
an annular radial bearing 34, which is fixed to a 
stationary stand 33. The rotary disk 35 has a core 
wire guide aperture 37 at its center and a plurality 
of surrounding wire guide apertures 36 on its cir- 
cumference. Each guide aperture has a bush 36a 
or 37a of a hard metal such as alumina to prevent 
wearing and enlarging of the guide hole. 

The untwisted wires are twisted by passing the 
core steel wire la and the surrounding steel wires 
1b through the center and circumferential guide 
apertures 37 and 36 respectively, thereby setting 
the surrounding steel wires 1b about the core steel 
wire 1a so as to wind thereabout Then, these steel 
wires are pulled at the wire-feeding rate, and the 
rotary disk 35 rotates to follow rotation of the wire 
expander 15c, thereby winding the surrounding 
steel wires 1b about the core steel wire 1a to 
provide a prestressing strand. 
The wire expander 15c is rotated synchronously 
with the preceding wire expanders 15a and 15b. 



The rotation Is caused by unwinding the surround- 
ing steel wires 1b In the ioosening-and-untwlsting 
unit 5, specifically by forced rotation of the rotary 
disk 18, which forced rotation is transmitted to all 

e wire expanders 15a, 15b and 15c by the surround- 
ing steel wires 1b. Thus, the rotary disk 35 of the 
tightening-and-twisting unit 9 rotates in the same 
direction and at the same speed as the rotary disk 
18 of the loosening-and-untwisting unit 5. 

w As may be understood from the above, se- 
quential lengths of untwisted steel wires are fed 
through the coating unit 6, the heating unit 7 and 
the primary cooling unit 8 while the surrounding 
steel wires 1b are kept apart from the core steel 

16 wire 1a by the wire expanders 15a, 15b and 15c 
and while the surrounding steel wires 1b are rotat- 
ed by the rotary disk 18 of the untwisting unit 5, 
the rotation of which rotary disk 18 is transmitted to 
the following rotary disk 35 of the twisting unit 9. 

20 This assures the even formation of corrosion pro- 
tection coatings 30 (about 200 u) on the surround- 
ing and core steel wires. 

The synchronous rotation of the rotary disks 
both of the untwisting and twisting units 5 and 9 in 

25 same direction assures that the surrounding steel 
wires are wound about the core steel wire in the 
same direction in which the surrounding steel wires 
were wound about the core steel wire prior to the 
untwisting of the prestressing strand, thus permit- 

30 ting the quick and easy winding of the surrounding 
steel wires about the core steel wire. 

The 200 micron-thick corrosion protection coat- 
ings on the core and surrounding steel wires 1a 
and 1b increase the diameters of these wires ac- 

35 cordingly, and the coated, surrounding steel wires 
1b must travel an increased circumferential dis- 
tance about the coated core steel wire 1a, specifi- 
cally being increased by the circumferential coating 
thickness of the coated core steel wire. As a result 

40 the surrounding steel wires are apparently short- 
ened, and are not long enough that both ends of 
the surrounding and core steel wires meet when 
the twisting is finished. According to calculated 
estimation the core steel wire will have an extra 

45 length of about 0.7 millimeters per untwisted length 
of 1 meter. Assume that a coil of prestressing 
strand weighing 1 ton is subjected to corrosion 
protection coating process and that the prestres- 
sing strand is about 12.7 millimeters across. The 

so coiled lot of prestressing strand if uncoiled and 
extended, will be 1,300 meters long, and its core 
steel 1a wire will have an extra length of 900 
millimeters left unwound by the surrounding steel 
wires. 

55 With a view to adjust the core steel length that 
both ends of the surrounding and core steel wires 
meet, the core length adjuster 21 is placed be- 
tween the first wire expander 15a and the second 
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wire expander 15b. As seen from Fig.5, the core 
steel wire 1a extends from the untwisting unit 5 to 
pass through the wire expander 15a, going down- 
stream around the stationary sheave 22 and com- 
ing back upstream around the movable sheave 23, 
and again going downstream to pass through the 
wire expander 15b to the coating unit 6. 

The core steel wire 1a goes around the station- 
ary sheave 22 and then around the movable 
sheave 23, which is initially put close to the station- 
ary sheave 22 (phantom lines), and the movable 
sheave 23 is spring-biased so as to be liable to 
move apart from the stationary sheave 22, so that 
the leading length of core steel wire 1a having the 
surrounding steel wires 1b already wound there- 
about may be kept stretched between the untwist- 
ing unit 5 and the twisting unit 6 all the time. 

With this arrangement an ever increasing extra 
length of core steel wire 1a will be increasingly 
pulled backward so that both ends of the surround- 
ing steel wires lb and the core steel wire 1a meet 
in the sequential twisted length of coated steel 
wires. K the traveling distance of the movable 
sheave 23 is set one meter, the length of core steel 
wire extending from the movable sheave 23 to the 
stationary sheave 22 and back to the movable 
sheave 23 will be two meters long, and will be long 
enough to -permit required adjustment of the pre- 
sumable extra core length in coating a coiled lot of 
prestressing strand weighing one ton. 

Every time one-ton heavy coiled lot of 
prestressing strand has been coated, the movable 
sheave 23 is returned to the initial position (phan- 
tom lines), removing the remaining length of core 
steel wire 1a, and then the coating of another 
coiled lot of prestressing strand can be started. If it 
is desired that the preceding coated prestressing 
strand is connected to the subsequent prestressing 
strand, which is to be coated, the leading end of 
the subsequenfprestressing strand is untwisted by 
hand, and likewise the trailing end of the preceding 
coated prestressing strand is untwisted by hand to 
pull backward the core steel wire 1a from the 
untwisting unit 5, causing the movable sheave 23 
to move toward the stationary sheave 22 against 
the coiled spring 24, and cutting the remaining 
length of core steel wire so that both trailing ends 
of the surrounding and core steel wires meet, and 
finally the leading ends of the core and surrounding 
steel wires of the subsequent prestressing strand 
are heated and melted to be connected to the 
trailing ends of the core and surrounding steel 
wires of the preceding coated, prestressing strand. 
Thus, continuous processing of sequential coiled 
lots of prestressing strand is permitted. 

The coated prestressing strand 38 is shown in 
cross section in Fig. 9. It is cooled to normal 
temperature in the secondary cooling unit 10. 



Thereafter, the diameter of the coated prestressing 
strand 38 is measured to make a decision as to 
whether a required corrosion protection coating is 
formed. 

5 For instance, the coated prestressing strand 38 

is measured in two dimensions, for instance in the 
X- and Y-axes, and if the measured size should be 
found out of the permissible range, for instance, ± 
50 u for a 200 micron thick corrosion protection 

10 coating, warning signals are generated or the whole 
system is made to stop. 

At the subsequent step a decision is made as 
to whether the corrosion protection coating 30 has 
pinholes in the pinhole detector 12, which is of 

76 non-contact type, for instance, using an optical 
detector means. Pinholes if any, are detected, and 
then, such pinholes are marked; and warning sig- 
nals are generated or the whole system is made to 
stop. 

20 The pull-in unit 13 holds the corrosion protec- 

tion coated prestressing strand 38 between its up- 
per and lower endless belts 13a and 13b, and the 
pull-in unit 13 hauls in the corrosion protection 
coated prestressing strand 38, thus allowing the 

25 coiling unit 14 to coil the corrosion protection coat- 
ed prestressing strand 38. 

At outset, the whole system must be ready to 
feed a prestressing strand 1 from the upstream 
end. The leading end of the prestressing strand 1 

30 is untwisted by hand to pass the surrounding and 
core steel wires 1b and 1a through the circum- 
ferential and center guide apertures 19 and 20 of 
the rotary disk of the untwisting unit 5, and the 
leading ends of the untwisted steel wires are drawn 

35 to pass to the coiling stand 14 through the coating 
unit 6, the heating unit 7, the primary cooling unit 
8, the twisting unit 9 and the secondary cooling 
unit 10 while keeping the surrounding steel wires 
1b apart from the center core steel wire 1a by the 

40 wire expanders 15a, 15b and 15c. Thus, the se- 
lected length of untwisted strand may be expand- 
ed, coated and twisted to the original shape. 

Alternatively a predetermined length of dummy 
surrounding and core steel wires may be set in the 

45 whole system in the same way as just described, 
although these dummy steel wires start from the 
downstream end, that is, the coiling stand 14, ex- 
tending toward the upstream end, that is, toward 
the wire feeding stand 2. The leading end of the 

60 prestressing strand from the uncoiling stand 2 is 
untwisted by hand to be removed rust and cleaned 
in the polishing unit 4, and the ends of the sur- 
rounding and core steel wires, thus cleaned are 
heated and welded to the ends of the dummy 

65 surrounding and core steel wires. Then, the un- 
twisted strand to be coated is made to pass to the 
coiling stand 14 through the whole system by haul- 
ing the dummy wire rope downstream. This alter- 
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native has the effect of improving the working effi- 
ciency. 

When the coating of a coiled lot of prestresslng 
strand 1 is almost finished, another coiled lot of 
prestressing strand 1 is set on the wire feeding 
stand 2, and the leading end of the prestressing 
strand 1 is pulled out by the pull-out unit 3 to be 
removed rust and cleaned in the polishing unit 4. 
The rust removed and cleaned end of the prestres- 
sing strand is untwisted by hand to heat and weld 
the leading ends of the surrounding and core steel 
wires to the trailing ends of the surrounding and 
core steel wires of the preceding prestressing 
strand, the coating of which is almost finished. 
Thus, a plurality of coiled lots of prestressing 
strand can be coated continuously, permitting the 
whole system to run without intermission. After 
coating a series of coiled lots may be separated at 
each welding joint at the coiling unit 14. 

In coating a relatively thick prestressing strand, 
the surrounding and core steel wires are thick 
enough to transmit rotating power from the un- 
twisted unit 5 to the twisted unit 9 via the wire 
expanders 15a, 15b and 15c. In coating a relatively 
thin prestressing strand, however, the surrounding 
and core steel wires are too thin to transmit rotating 
power from the untwisted unit 5 to the twisted unit 
9 via the wire expanders 15a, 15b and 15c, causing 
undesired twisting on the way to the twisted unit 9. 

With a view to eliminate such undesired twist- 
ing, the twisting unit 9 may be equipped with extra 
drive to rotate its rotary disk 35 as seen from 
Fig.10. Specifically, a timing pulley 39 is integrally 
connected to the rotary disk 35 of the twisting unit 
9, and the timing pulley 39 is connected to a 
decelerate* 42 by a timing belt 40 and a powder 
clutch 41, and the decelerator 42 is adapted to be 
driven by an inverter motor 44 through the agency 
of an associated drive belt 43. 

In operation the" inverter motor 44 rotates syn- 
chronously with rotation of the rotary disk of the 
untwisting unit 5 and the feeding speed of the 
prestressing strand to give a forced rotation to the 
timing pulley 39 via the decelerator 42, thus caus- 
ing the rotary disk 35 of the twisting unit 9 to rotate 
synchronously with the rotary disk 18 of the un- 
twisting unit 5, assuring that the surrounding steel 
wires 1b are wound about the core steel wire 1a to 
provide the original twisted wire shape. 

The rotating of the twisting rotary disk synchro- 
nous with the untwisting rotary disk causes the 
synchronous rotation of the expanders 15a, 15b 
and 15c, thus eliminating the possibility of un- 
desired wire twisting, which otherwise, would be 
caused in case of relatively thin steel wires. 

As may be understood from the above, the 
method of forming corrosion protection coatings on 
prestressing strands according to the present in- 



vention comprises the steps of untwisting sequen- 
tial lengths of a prestressing strand; keeping the 
surrounding steel wires apart from the core steel 
wire to coat these steel wires with a synthetic resin; 

5 and twisting the coated steel wires to provide the 
original shape of prestressing strand, thus permit- 
ting the separate coating of each steel wire. 

The arrangement of coating unit and heating- 
and-curing unit between the untwisting unit and the 

10 twisting unit permits continuous corrosion protec- 
tion coating formation on the surface of each steel 
wire. 

The use of core^ngth adjuster permits both 
ends of the surrounding and core wires of an 
is elongated wire rope to meet when the required 
twisting is finished. 

Claims 

20 1. Method of forming coatings on prestressing 
strands comprising the steps of: untwisting se- 
quentially selected lengths of a prestressing 
strand having a core steel wire and plural 
surrounding steel wires wound about the core 

25 wire; applying pulverized synthetic resin on 
each of the surrounding and core steel wires 
thus untwisted; heating and melting such syn- 
thetic resin applied to all steel wires; and wind- 
ing the resin-coated surrounding steel wires 

30 about the resin-coated core steel wire. 

2. Method of forming coatings on prestressing 
strands according to claim 1, wherein each 
sequential length of prestressing strand is un- 

35 twisted and kept wide radially between adja- 
cent steel wires with the aid of expanding 
means while pulverized synthetic resin is ap- 
plied and while pulverized synthetic resin thus 
applied is heated and melted to form coatings 

40 on all steel wires. 

3. Method of forming coatings on prestressing 
strands according to claim 2, wherein untwist- 
ing rotation is simultaneously used for twisting 

45 operation by converting the untwisting rotation 
to the twisting rotation via said expanding 
means. 

4. Apparatus of forming coatings on prestressing 
strands comprising: means for loosening and 
untwisting sequentially selected lengths of a 
prestressing strand having a core steel wire 
and plural surrounding steel wires wound about 
the core wire; means for applying pulverized 

55 synthetic resin on each of the surrounding and 
core steel wires thus untwisted; means for 
heating and melting such synthetic resin ap- 
plied to all steel wires; means for cooling the 
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resin-coated surrounding and core steel wires; 
and means for tightening and winding the res- 
in-coated surrounding steel wires about the 
resin-coated core steel wire. 

6 

6. Apparatus of forming coatings on prestressing 
strands according to claim 4, wherein the loos- 
ening-and-untwisting means comprises a rotary 
disk having a center guide aperture to permit 
the core steel wire to pass therethrough and a 10 
plurality of circumferential guide apertures to 
permit the surrounding steel wires to pass 
therethrough, said circumferential guide aper- 
tures being arranged on a circle having the 
center guide aperture as its center. is 

6. Apparatus of forming coatings on prestressing 
strands according to claim 5, wherein the loos- 
ening-and-untwisting means is structurally 
similar to the tightening-and-twisting means; 20 
and the expanding means is placed between 

the loosening-and-untwisting means and the 
tightening-and-twisting means, said expanding 
means having a core wire guide and surround- 
ing wire guides to keep the surrounding steel 25 
wires radially apart from the core steel wire, 
and a core length adjusting means is placed 
between: the loosening-and-untwisting means 
and the tightening-and-twisting means, said 
core length adjusting means having a station- 30 
ary sheave and a movable sheave, which is 
spring-biased in a given constant direction. 

7. Apparatus of forming coatings on prestressing 
strands according to claim 6, wherein ft further 35 
comprises drive means to rotate the tightening- 
and-twisting means synchronously with the 
loosening-and-untwisting means in same direc- 
tion. 
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